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Reports of the presence of , Po in tobacco and tobacco smoke 
-S^ as well as in the lungs of tobacco smokers, have led to numerous 

3 '^fer'attempts to label polonium a causative or contributory agent for 
;^.lung cancer in cigarette smokers. These conclusions were deriveu 
Ay.';., 'in part from calculations of the alpha radiation doses delivered 

3r$&* \. •* - * * > -, y < 

. to the lung from inhaled polonium. In many of these cases, these 
4454:;' calculations were based on questionable assumptions regarding the 
^ biology of inhaled polonium, the anatomy of the lung, the dosime- . 

’^Mjihry.try Of alpha radiation, and the biological effects of alpha irra- 

-^^vdiation of lung tissue. , The possibility that some of the Fo 

i -rngm#■ ■ • •- 

# found in lung may have originated from sources other than tobacco 

^^^^Asmoke has been largely neglected. 

~/4’ v It is important to determine whether the levels of ^~^Pe 

xx ‘-»* \*v V :>,.*• ’■■■ • 

m "found in tobacco are great enough to pose a health problem to 
a tobacco smokers, so that counter measures, if necessary, can be 




JytlSste 1 taken. To place the question of 

3 ■ ' - - . 

3 ^^‘Iperspective requires an objective 

levels of ~J:Po in tobacco, • 


on of Po in tobacco in its proper 
ective evaluation of existing data'on 
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" Estimates of the radiation dose delivered to lung tissue from *$0® 

IUMC ® • • 210p o j[ n h a i e d in tobacco smoke ^need to be critically examined '"^1* 

i£V» V • '• •, , , ■' •'-• r. ••••"• • •>-?- -■' . 
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' ksr;^^^^g^^-This laboratory is ^uniquely capable of undertaking such an*! 
~!1 objective evaluation because of its extensive experience in radia- 

t j -?• ■'■ -■'■''■■ ?'•• v -V.. ■ vWfSftijfg 

r tion dosimetry and radiological physics gained in support of the 

rr?l i.^V>j>rograms of the Atomic Energy Commission for more than 20 years 

■ Vi *■’ • * • •?. Vy£ •:'>;>> • •. :-V' ' ■*£■■■'■- ■'■’ * ■ ■ ‘ 

♦—» for more than 12 years this laboratory, having completed ■ 

! '■■ f %^.;4.^ : long and short term studies on a variety of experimental animals 
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.It is proposed to evaluate the significance of polonium in * 

—2 li y tobacco smoke as a possible hazard to the health of smokers by -f? 

previewing and analyzing available published information. This ’l-rfgffl 

j ^f^‘review will be directed towards the following aspects of the 

J . , -■ ■ - r- ; ->■ — •■W-'-'- • ■■ ■ ■ ■ ■■:: : y^Bm 

■ : * - . problem: ,.y ■ . . ■ , : :: ^ v-' 

^ yy?-.' > • Levels of 210 Po in tobacco and tobacco smoke • ■ 

:',.j•'■• Levels of 210 Po in air and other sources that could lead to ' 


^ . ' lung burdens 

* . Quantities of L u Po that could be deposited in the lung by 

smoking tobacco V -.’ ‘ • - "• .•••- 

—J ’ ’ Levels of polonium and other alpha emitters found in smoker 
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, v; v i^,’, -' 




polonium 

and nonsmoker lungs 

Sites of deposition and pulmonary retention of inhaled 
polonium ;yi> : --yv ^ ; y y •«• .....'■■ ...y.-- .v ■;’. 

Radiation dosimetry of inhaled polonium 
Biological effects of lung-deposited alpha emitters. 

EXPECTED RESULTS S 

*' tr ~~ ^ yyhis review is = expected to determine whether Po inhaled 
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BATTELLE NORTHWEST CAPABILITY 



For more than 20 years, this laboratory 
with the radiological physics aspects of the atomic energy •„ 
industry. "A A highly successful, internationally recognized 
program was developed "for" protecting personnel working with 
radionuclides. Research conducted in this laboratory has con- . 

tributed significantly to internationally accepted recommendations 

«•: '• - - ....... ,• 

for safe levels of radionuclides in the environment. Extensive' 

... . . - . i . v ;; - . v ,»v .; • ■. • : 

animal experimentation and sophisticated mathematical analyses 

have yielded major achievements in furthering the understanding -rt^%j§Spfe' 

... - • v - ' ;r -_.r. v 

of the biological effects of radionuclides in the body and .. " 
associated radiation dosimetry problems. Part of this effort 
has been a continuing research program emphasizing the deposition, '^$£^£3 
retention, clearance, translocation, and excretion of inhaled : • 
radionuclides, including their short- and long-term biological 
effects. Early work concerned with the effects of inhaled Pu 
and in mice resulted in some of the first lung cancers to 

be produced by deposition of radioactive particles in the lung. 

Subsequently, bronchiolo-alveolar carcinoma was demonstrated in 

239 210 

dogs after inhalation of Pu, an alpha emitter like Po. 

The staff is thoroughly familiar with all aspects of the problems 

associated with the deposition of radionuclides in the lung. 

Because of their broad and extensive experience, they are uniquely 

capable of accurately appraising situations where radionuclides 

may be inhaled, and are internationally recognized as experts in 

this field. A list of publications, summarizing our experience 

in this area, is included in Appendix A. 

The scientists to be employed on this study have an extensive 
knowledge of and access to the pertinent literature. The 
laboratory's extensive library services provide comprehensive 
literature searches, the required reference material either from ; 
its own voluminous archives of journals, texts and documents or 
from outside sources,’ and translation capabilities ,in nearly all 
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